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WHAT IS CLAIMED IS: 

1 . A diversity antenna arrangement for a mobile station having a general ground 
element, the diversity antenna arrangement including at least a pair of antenna 
elements, each antenna element comprising: 

a first elongated conductive element; 

a leg portion coupled to the first elongated conductive element, the leg portion 
containing a feed arrangement for feeding the antenna element against the 
ground element; and 

a second elongated conductive element; 

the first and the second elongated conductive elements being transversal to 
each other and in contact with each other. 

2. A diversity antenna arrangement according to claim 1, further comprising a 
short-circuiting entity coupled between the first elongated conductive element 
and the general ground element. 

3. A diversity antenna arrangement according to claim 1, further comprising a 
matching circuit serially coupled with the feed arrangement. 

4. A diversity antenna arrangement according to claim 1, further comprising a 
matching circuit parallelly coupled with the feed arrangement. 
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5. A diversity antenna arrangement according to claim 1, further comprising a 
matching circuit integrated into a common structure with the diversity antenna 
arrangement. 

6. A diversity antenna arrangement according to claim 1, wherein the first elon- 
gated conductive element, the leg portion, and the second elongated conduc- 
tive element are arranged to be formed from a unitary metal part. 

7. A diversity antenna arrangement according to claim 2, wherein the first elon- 
gated conductive element, the leg portion, the second elongated conductive 
element, and the short-circuiting element are arranged to be formed from a 
unitary metal part. 

8. A diversity antenna arrangement according to claim 2, wherein inductive loads 
are added to the short-circuiting entity. 

9. A diversity antenna arrangement according to claim 1, wherein the first elon- 
gated conductive element and the second elongated conductive element are 
adapted to be in contact at an end of the each elongated conductive element. 

10. A diversity antenna arrangement according to claim 1, wherein the first elon- 
gated conductive element and the second elongated conductive element are 
adapted to form a generally L-shaped unitary metal element. 



Express Mail No. EV435647670US 



19 



PATENT 

Attorney Docket No. 915-001.027 

11. A diversity antenna arrangement according to claim 1 , wherein the first con- 
ductive element and the second conductive element are adapted to form a gen- 
erally semi-ellipsoidal unitary metal element. 

12. A diversity antenna arrangement according to claim 1, wherein an open end of 
the second elongated conductive element is adapted to be bent generally to- 
wards the ground element. 

13. A diversity antenna arrangement according to claim 1, wherein the antenna 
element further comprising: 

a third elongated conductive element; and 

a fourth elongated conductive element; 

the third and fourth elongated conductive element being transversal to each 
other, in contact with each other, and electrically coupled with any of said 
elements. 

14. A diversity antenna arrangement according to claim 13, wherein said electrical 
coupling comprises at least one of a direct galvanic coupling, and electromag- 
netic field coupling. 

15. A diversity antenna arrangement according to claim 13, further comprising a 
short-circuiting entity coupled between the first elongated conductive element 
and the general ground element. 
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16. A diversity antenna arrangement according to claim 13, wherein the third and 
fourth elongated conductive elements are short-circuited separately from the 
first and the second elongated conductive elements. 

17. A diversity antenna arrangement according to claim 13, wherein the elongated 
conductive elements are adapted to form a stacked structure. 

18. A diversity antenna arrangement according to claim 13, wherein the elongated 
conductive elements are adapted to act as parasitic resonators for widening an 
operational radio frequency bandwidth of the antenna element. 

19. A diversity antenna arrangement according to claim 13, wherein the first, the 
second, the third and the fourth elongated conductive element, and the leg 
portion are arranged to be formed from a unitary metal part. 

20. A diversity antenna arrangement according to claim 13, wherein unitary metal 
element formed by the first and the second elements is coupled by at least one 
connection to unitary metal element formed by the third and the fourth ele- 
ments. 

21. A diversity antenna arrangement according to claim 15, wherein the first, the 
second, the third and the fourth elongated conductive elements, the leg por- 
tion, and the short-circuiting entity are arranged to be formed from a unitary 
metal part. 
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22. A diversity antenna arrangement according to claim 15, wherein inductive 
loads are added to the short-circuiting entity. 

23. A diversity antenna arrangement according to claim 1, wherein the antenna 
elements are arranged to be positioned as far away from each other as a form 
of the general ground element allows. 

24. A diversity antenna arrangement according to claim 1, wherein the antenna 
elements are arranged to be positioned as far away from each other as a metal 
chassis of the mobile station allows. 

25. A diversity antenna arrangement according to claim 1, wherein the antenna 
elements are arranged to be positioned at substantial corners of the general 
ground element. 

26. A diversity antenna arrangement according to claim 1, further comprising at 
least one additional antenna element operating in at least one different fre- 
quency band integrated with the diversity antenna arrangement to create a 
multi-band diversity antenna arrangement. 

27. A diversity antenna arrangement according to claim 1 , further comprising 
separate at least one additional antenna element operating in at least one dif- 
ferent frequency band to create multi-band antenna arrangement with diversity 
function. 
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28. A diversity antenna arrangement according to claim 13, further comprising at 
least one additional antenna element operating in at least one different fre- 
quency band integrated with the diversity antenna arrangement to create a 
multi-band diversity antenna arrangement. 

29. A diversity antenna arrangement according to claim 13, further comprising 
separate at least one additional antenna element operating in at least one dif- 
ferent frequency band to create multi-band antenna arrangement with diversity 
function. 

30. A diversity antenna arrangement according to claim 1, wherein the antenna 
element is at least partly outside of the general ground element. 

31. A diversity antenna arrangement according to claim 1, wherein said diversity 
antenna arrangement comprises a compact diversity antenna arrangement suit- 
able to fit for a cellular mobile phone. 

32. A diversity antenna system for a mobile station having a general ground ele- 
ment, the diversity antenna system including at least a pair of antenna ele- 
ments, each antenna element comprising: 

a generally L-shaped radiating element; and 

a leg portion coupled to the generally L-shaped radiating element, the leg por- 
tion containing a feed arrangement for feeding the antenna element against the 
ground element. 
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33. A diversity antenna system for a mobile station having a general ground ele- 
ment, comprising: 

at least a pair of planar inverted F antennas (PIFAs), for each PIFA, metalliza- 
tion is adapted to be removed from a generally center region of the PIFA in 
such a way that two current paths can be formed on generally edges of the 
PIFA, and further one of the formed current path is adapted to be removed by 
a removal of a corresponding metallization of said current path. 

34. A method for manufacturing a diversity antenna arrangement for a mobile sta- 
tion, the diversity antenna arrangement comprising a general ground element 
and at least a pair of antenna elements, the method comprising the steps of: 

obtaining at least a pair of planar inverted F antennas (PIFAs), 

for each PIFA, removing metallization from a generally center region of the 
PIFA in such a way that two current paths can be formed on generally edges of 
the PIFA, and 

removing one of the formed current path by a removal of a corresponding 
metallization of said current path. 

35. A method of operating a mobile station for a mobile communications network, 
the mobile station comprising a pair of operational states and a general ground 
element, the method comprising the steps of: 

providing a pair of antenna elements, each antenna element comprising: 

a generally L-shaped radiating element; and a general conductive leg por- 
tion being operatively coupled to the generally L-shaped radiating ele- 
ment, the leg portion containing a feed arrangement for feeding the an- 
tenna element against the ground element, 
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wherein the pair of antenna elements are aligned so that directions are sub- 
stantially orthogonal; 

operating the mobile station in a first operational state wherein in a given di- 
rection one of the pair of antenna elements is substantively maximally respon- 
sive to a certain polarization; and 

operating the mobile station in a second operational state wherein in said di- 
rection the other of the pair of antenna elements is substantively maximally re- 
sponsive to a polarization that is sufficiently different to that of the first an- 
tenna element. 
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